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"ABSTRACT: The dations: propose” a method of using iiniting conditions of a third 
kind, more general than previously employed, in solving a differential Fourler 
equation as a means of determining thermal properties. ‘The technique for deter- 
mining measured values requires no observation of special. conditions in setting up 
. the tests, except the maintenance of uniformly symmetrical heating (and cooling) of 
samples in en environment of constant temperature. Cylinders of magnesite, fire 


.Clay, and foamy fire clay were used in the experiments, and measurements were made 


by means of Chromel~Alumel thermocouples with thermoelectrodes 0.2 mm in diameter, 
connected to an EPP-09 electronic potentiomter. Errors in measured temperatures 
did not exceed 2%. The method is simple and needs no special heating device. It 
can be ee in say plant laboratory and permite determination of thermal properties 
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AUTHORS : Vdovin, Yu. A and Yaroshenko, Yu.N, 
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TITLE: On the Sheet by Sheet Nonuniformity of the Magnetic 
Properties of Cold Rolled Electrical Steel 


PERIODICAL: Akademiya nauk SSSR. Ural‘skiy filial, Sverdlovsk, : 
Institut fiziki metallov, Trudy, no.22, 1959, pp.137-142 


TEXT: Experimental results are available on the sheet by 

sheet nonuniformities of the magnetic properties of hot rolled 
dynamo and transformer sheet. However, such data are not available 
on cold rolled sheet, This paper contains somo data on the variation 
of these properties in cold rolled 0.35 mm thick and 0,50 mm thick 
transformer sheets, The data were obtained by means of Epstein 
apparatus. For detailed study of the nonuniformity of the 

induction of cold rolled transformer steel, sheets 1500 x 240 x 

0.35 mm were investigated by means of simple apparatus, the basic 
circuit of which is shown in Figol., It consists of plywood frames... 
placed on top of each other, 1400 mm long with windows of 

20 x 260 mm. A metering coil of 600 turns is mounted on the 
central part (3/5tha of the length) of each frame. The magnetiza- 
tion winding surrounds both frames and has 522 turns, which are 
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distributed longitudinally as follows? 


Table 3 


89 4&4 45 41 &ke ke 41 45 4h 89 ee 


Number of 
turns 


bength- or i i 4 4 Total 
the mectial: 14 14 1k 14 1k 14 1A 14 1h 1h0 


(cm) 


The resulting longitudinal distribution of the induction in a pair 
‘of equal sheets placed into the solenoid is plotted in Fig.2, 
The indicating instrument is a magnetoelectric one, which is series 
connected with a half-wave controlled bridge rectifier made up of 
equal cuprous-oxide elements. The instrument is shunted with a 
smoothing condenser and with a resistance for the purpose of 
adjusting the sensitivity. The indicator coils are connected in a 
differential circuit, The control voltage is obtained from a 
- supplementary winding with 80 turns, which are wound on a central 
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-..t part.of the solenoid; the control voltage is several times the 
: -;.value of the e.m.f. difference in the metering windings, as a 
result of which the rectifier circuit is practically blocked for a 
| half-cycle of the control voltage, whilst during the other half- 
_;eycle it shows only a low resistance to the current flow in the 
‘metering coils, regardless of the direction of the current (this 
|; ds necessary for ensuring an unequivocal relation between the 
.: readings of the measuring instrument and tke difference in the 
i amplitudes of the induction in the "standard" and the tested sheet. 
“i The instrument is fed from'a.c. mains via an autotransformer. The 
! magnetization winding is fed with a voltage of 45 V, thus obtaining.” 
ia field amplitude of 15 Oe, which corresponds to a point on the 
‘magnetization curve beyond the bend, on a relatively "flat" section : 
! so that. fluctuations in the mains supply voltage will not seriously : 
| influence the relation between the induction amplitudes in the 
i tested sheet and in the sheet used as a standard. By means of 
| this instrument two batches of cold rolled: steel were sorted out 


(Card 3/2. 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3 


aeranstal pas ree 


fu ;o racers 


’ 


a $/520/59/000/022/019/021 y 
£073/E535 


‘On the Sheet by Sheet Nonuniformity of the Magnetic Properties of 


‘Cold Rolled Electrical Steel 


endo: as regards induction, were. rejects from ordinary tests. 
; The results obtained by the Epstein method for 0.35 mm sheet before | 
; and after sorting on the basis of induction values were’ as follows: | 


Table 4 
Batch Type of specimen Pio Pis Bos j BSy 


1 : Shop specimen 0.81 2.07 16620 (17600 
‘Specimen after scrapping 0.74 1,76 17210 18130 a ‘ 


> 
: . ; H 
, = . 


2 Shop specimen 0.82 1.84 16940 17850 
Specimen after scrapping 0.83 1.95 17180 18010 

.. Specimen from the better 
sheets... . . eS 0.7 "1.52: 18920 19500 
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The distribution of the 0.35 mm sheets of individual batches sorted 
on the basis of the Bos values was as follows: 4 


Table 5 
- Grade, % : : 
Batch 3 Satisfactory, Rejects,% 
3330 3320 9310 ae 


(E330) (E320) (E310) 


1 


2 39 35 15 89 ll 
Thus, it was found that the nonuniformity within individual batches Fe 
of cold rolled transformer sheet is very considerable and, therefore,. 
the properties of standard specimens chosen arbitrarily may deviate 
considerably from the average properties of the batch. A real 
increase in the testing accuracy can be achieved only by increasing 
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‘very considerably the number of sheets tested within each batch. 
It is recommended that this can be done by means of the oe 
described in this paper, using as a criterion the induction By 

Bo since the Cuanti ty: of sheets scrapped due to aieatiarseeees 
loss values is only a fraction of that scrapped due to unsatisfactory 
induction, It would be advisable to combine the system of 
preliminary sorting of sheets on the basis of induction with 
subsequent more accurate evaluation of each batch by means of 
apparatus which permits obtaining absolute values. The work 
described in the paper was directed by R, I. Yanus. There are 

3 figures, 5 tables and * references: 2 Soviet and 2 non-Soviet, 
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PERIODICAL= Stal', 
rolled transformer 


ot of inal annealing 
fields is not a 


TEXT s The effe 
steel in vacuum on magnetic induction in weak and medium 
teels with high induction capacity in strong 
nd medium fields. In 


sufficiently clear. Many s 
fields display relatively low induction in weak @ 
order to investigate this problem, t e carried out with three 
kinds of steels? 6260 (Sid 16%)» 6247 (113-23) and 6230 (Si13- 10%) vA 
Until a 0.35 mm thickness of the sheet was obtained the technological 
process took place ac i e conventional methodse Final anneal~ oa 
arried out i ectric furnaces up to 4, 150°C for 30 

the furnace to 600°C, after removing the 


50°C under @ muffle in & protecting 68S 
were made of all 


0.355 x 30 x 250 mm; 4 ke 
e magnetic properties were determined by the 


hourse T 
hood cooling was con 
medium. Test specimens 
three types of steels th 
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Epshteyn ballistic method before and after the additional annealing which 
was the main feature of the new process. Type 6260 was cooled by the 
furnace between 600°C and 450°C to various degrees and the types 6247 

and 6230 were tested in 6 charges, three of which were cooled by the furnace 
to 600°C and three to 450°C. The results obtained with the 6260 type 
specimens showed that in proportion to the decrease of the temperature, 

at which the hood is removed, the magnetic properties in weak and medium 


fields improve; magnetic induction By 002 inereases from 1.25 to 1082 
gauss, By 008 from 10.11 to 25.10 gauss trig. 1A) and B, from 12,680 to 


14,650 gauss; the coercive force H, increases from 0.18 to 0.13 oersted, 
maximum magnetic permeability from 18,280 to 36,380 gs/oersted 
(Fig. 2), the plasticity of the S3tal increases from 2.7 to 18 bendings. 
This change in the magnetic and plastic properties can be explained by 
a more thorough distribution of the internal stresses upon the removal 
of the hood at a lower temperature with a corresponding re-distribution 
of the admixtures (Ref. 2). With additional annealing of the specimens 
at 750°C, in order to eliminate work hardening due to cutting, the 
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improvement of magnetic properties can be maintained. The results obtained 
with specimens of 6247 and 6230 type steels agree with the results of the 


40% (in the conventional cooling by furnace to 600°C) to 80%, when cooling 
with the furnace to 450°C. There are 2 figures, 2 tables and 2 Soviet 
references, 


ASSOCIATION:. Novosibirskiy metallurgicheskiy zavod (Novosibirsk Metallur. 
gical Plant) Og oe ae eae ee 
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oh TITLE: ' Experience Gained in Sorting Cold-Rolled Electrical 
ae Steels According to Their Magnetic Properties 


PERIODICAL: Vestnik elektropromyshlennosti, 19612/No.1, pp.38-41 


TEXT: For a detailed study of the nonuniformities of magnetic 
induction in cold-rolled transformer sheets of 1500 x 240 x 0.35 mm, 

_{| the authors used tho circuit shown in Fig.l. Two 1400 mm frames 

.| with windows of 20 x 260 mm are placed on top of each other, 

: 600-%urn metering coils. 1. and 2 are differentially series- 

_; connected and feed into the indicator loop consisting of a 
capacitance~-shunted microammeter and a phase-controlled half-wave 
rectifier system, The driving voltage for the loop is fed to the 
rectifiers from an 80-turn winding Lg which surrounds both frames 

.; The magnetization winding Li} has 522 turns and is distributed 

; nonuniformly along the length of the solenoid for the purpose of 
obtaining a more uniform magnetization (variance below 10%). One 
_ | of the frames carriés a standard specimen and the other carries 
<}. the sheets to be tested, The system is fed from the mains 
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‘through an autotransformer giving 45V on the magnetization winding. | \ 
| The maximum field strength is about 15 oersteds, ‘Thus it is j 
'} beyond. the bend point and on the flat section of the magnetization 
| curve, where even the Highest voltage fluctuations cannot change 
i greatly the maximum induction, The indications of the metering 
: instruments are proportional to the differences in the maximum 
‘ inductions of the reference specimen and the tested sheets, By 
“| means of this apparatus, several batches of cold-rolled steel were | 
| tested, The average B values corresponding to the B25 and the! 
-, Mean square of the variance o2 as well as the integral 
| distribution function Wg = Np/N were determined for each batch 
| (N = total number of sheets and Np = number of sheets for which 
'Bo5 is lower than B). The distribution function Wy proved near |! 
: to the Gauss distribution law, Sorting results are given for i" 
-.|@ number of batches, Fig.3 gives the normal distribution of the 
{Ba5 values for batches of cold rolled steel; the circles denote. 
measured values, the curve is: the calculated Gauss distribution 
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‘curve, It was found that the properties varied considerably inside 


the individual cold-rolled batches, It was also apparent that 
tests by the Epstein square give only very approximate indications 
of the properties of the batch, Even in scrapped batches, the 
number. of sheets that eventually proved satisfactory was over 50%, 
It is necessary to increase very appreciably the number of sheets 
tested, However, it is sufficient to limit a test to measuring a | 
‘single quantity, for instance Bos. The following conclusions are. 
arrived at: 1) Individual sheets of cold-rolled electrical steel 
differ considerably in-their magnetic properties. 

2) The induction Bo5 is one of the most reliable guides of the 
quality of cold-rolled electrical steel, Therefore, it should be i 
used as a basis for quality control in mass production, mt 
3) Before testing on the Epstein square, there should be a 
preliminary sorting into several groups on the basis of results 
obtained on whole sheets with the author's instrument. The 
'Proportion to be tested on the Epstein square is thereby reduced, 
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so that more generous samples may be taken, thus giving closer ‘a 
supervision of the magnetic properties inside each batch, There, 
are 3 figures and 4 tables. sy 
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AUTHORS : ‘Dunayev, F.N. and Yaroshenko, Yu.N. 


TITLE: ‘Volume magnetostriction in iron-siTicon alloys 


PERTODICAL: Fizika metallov i metallovedeniye, v.12, no.4, 1961, 
620-b22 


TEXT: According to the theory of R. Becker (Ref.l: Zs.Phys., 
1933, 87, 547) volume magnetostriction is the sum total of three 
different phenomena: 1) the influence of the demagnetizing effect 

of the ends of a ferromagnetic on its volume; 2) a change in. 

volume occurring during turning of the magnetization vector in 

the. crystal Lattice: 3) a change in volume caused by the magnetiza- 
tion. investigation of volume magnetostriction in likely to yield 
useful information on the magnetic and the volume interactions in 
ferromagnetics. The authors of this paper investigated the 

volume magnetostriction on iron-silicon specimens in the form of / 
rotation ellipsoids. Four specimens were used, the chemical Y 
compositions and the geometrical characteristics of which are 

Siven. The silicon content in these alloys varied between 1.05 

and 4, 10%, The approximate shape of the ellipsoid was: 
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major axis, a = 150 mm, minor axis, b = 5.35 mm, volume = 2280 mn? 
Ail the specimens were heat-treated in vacuum at 1000°C for two 
hours and, following that, cooled at a rate of 100°C/hour. = The 
change in the volume magnetoatriction was by the dilatometric 
method. The specimen was sealed into a- container with a capillary 
which was filled with distilled water from which .the air: bubbles 
were removed by boiling for a long time. Toa ensure isothermal 
conditions, the container was placed in a dewar vessel] which in 
turn was placed into a Magnetizing solenoid capable of producing 
fields of up to 6000 Oe, the uniformity of which was maintained 
throughout the specimen with an accuracy of up to 2k, The 
displacement of the meniscus in the capillary was measured by 
means of a microscope. ‘The sensitivity of the equipment was 
4.2°10°9 and the relative error of measurement of -the volume 
magnetostriction was about $%, The results, which are plotted in 
the paper, show that from a field strencth of 1000 Ue onwards up 
to 5700 Oe the dependence of ™ ° on -H is linear, i.e. the 
volume magnetostriction in this tunst¢ of tields is due -to the para- 
process, The inclination of the straight line sections of the 
curves increases with increasing content of silicon in the alloy: 
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dw/dH increases from 7.3-10729 for a silicon content of 1.05% to 
9.810" for a silicon content of 4.-10%, The results also show 
that the initial section of the curves, which is usually 
attributed to the form effect, differs considerably for alloys 
with various silicon contents although HG! spéeimens- are si. 
of the same shape. With increasing silicon content the wlaya 


‘curves at the initial range of field strengths are lower and for 


specimens with 3.40 and ‘4.10% silicon the volume magnetostriction 

has negative values in the field range 0 to 500 Ue. This phenome- 

non cannot be explained solely by saturation magnetization and 

elasticity moduli and apparently the volume magnetostriction in 

this range of fields is due to a considerable extent to processes 

of technical magnetization, There are 1 figure, 1 table and 

11 references: 6 Soviet-bloc and $% non-Soviet-bloc. The English- 

language references read as follows: Ref.3: Gersdorf Rk, J.Appl. 

Phys., 1959, 30, 2018; Ref.4: Gersdorf KR. Physics,1960, 26, 553; q 

Ref.5: Stauss H.E. J.Appl.vhys., 1959, 30, 698. 

ASSOCIATION: Ural'skiy gosudarstvennyy universitet im.A.M.Gor'kogo | 
(Ural State University imeni A.M.Gor'kiy) 

SUMMITTED;: April 21, 1961 
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NEFEDOV, A.A. DELYAKOV, A.I,; YARCSHENKO, Yu.Nes DUKHNOVA, 2.1. 


High-alloy, cold rolled electrical steel with low ani 
t . 
Stal! 22 1004, 2349-351. Ap 'é2. *° TRA 15:5) 


1. TSentral nyy nauchno-issledovatel'skiy institut chernoy 


metallurgii i Novosibirskiy metallurgicheskiy zavod. 
(Sheet steel) (Anisotropy) 
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NEFEDOV, A.A., inzh.s BELYAKOV, A.I., inzh,; YAROSHENKO, Yu.N.g inh; 
DUKHNOVA, Z.1., inzh, 


Cold-rolled 1 mn, thick electrical steel, Elektrichestvo 
no.1375=77 Ja '63, - (MIRA 16:2) 
(Steel--Electric properties) 
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NEFEDOV, A.A., inzh,; BELYAKOV, A.I., inzh,; YAROSHENKO, Yu.N., inzh.; 
DUKHNOVA, Z.I., inzh, 


Cold-rolled 0.35 mm thick generator steel, Elektrichestvo no.8: 
70-72 Ag '63. (MIRA 16:10) 


1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy 
metallurgii (for Nefedov), 2. Novosibirskiy metallurgicheskiy 
zavod (for all except Nefedov), 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3" 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962210007-3 


GRIGOR'YEVA, V.I., prof.; KRAYCHIK, V.R.; SHUL'IS, V.A.; YAROSHETSKAYA, B.S. 


Outpatient service to glaucoma patients. Trudy LPMI 31 no.2:40-47 163, 
(MIRA 17:10) 

2 Ir kafedry glaznykh bolezney Leningradskogo pediatricheskoge medf= 

teinsero institute i glaznogo otdeleniya Ob"yedinennoy bol 'nitsy:imeni 


otedages 


Jugs.eva, Leningrad, 
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YAROSHETSKAYA, NwA. 
Clinical observations cn the treatment of syphilis with 
bieillin-4. Vest, derm. i ven. no.1s62-65 '65, 

(MIRA 18310) 
1. Kozhnaya klinika (zev.- prof. A.A, Akovbyan) Tashkent skogo 
meditsinskogo institute, 
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8(6), 14(6) SOV/112-59-4-6726 
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 4, p 47 (USSR) 


AUTHOR: roshenya, I. F. 
TITLE: Joining the Earth Dam of the Pavlovsk* Hydroelectric Station With Its 
Foundation 


PERIODICAL: Tr. N.-i. sektora Mosk. fil. in-ta “Orgenergostroy,"' 1957, Nr l, 
' pp 7-24 

ABSTRAGT: The blueprint of the hydraulic -fill-and-core dam of the Pavlov3k* 
hydroelectric station envisages a counter-seepage system in the foundation. 
The syatem consists of a concrete wedge, that cuts through the latest alluvium 
and the upper disintegrated limestone layer, and a deep cement curtain wall. 
Extensive actual explorations of the permeability of the dam-foundation rock 
have corroborated the selected version of Seepage-resistive protection for the 
given geological conditions. 

*Translator's note: It is not clear from the Russian original whether Paviovsk, 

Vorenezh oblast, or Pavlovo, Govkiy oblast, is the site. 
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YAROSHETSKAYA, N.A. 
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Histopathological changes in secondary syphilids of the skin 
following treatment with bacillin-1 and 3. Vest. derm. i ven. 
36 noelOs46-49 O62 (MIRA 16:11) 


1. Iz kafedry kozhnykh i venericheskikh bolezney ( zaVe — prof. 
A.A.Akovbyan i kafedry gistologii (zav. - dotsent K. Yu. Usmanov; 


nauchnyy rukovoditel.’ = dotsent L.A.El'kind) Tashkentskogo me~ 
ditsinskogo instituta. 
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Author . 
Title . 
Periodical 


Abstract 


Institution 


. Submitted 


. 


: Pub. 153-9/28 


: Shul! man, A. R., and Yaroshetskiy, I. D. 


arena mmaaatuiiataiiieet as oreo % 


he Secondary electronic emission of thorium oxide 


Zhur. tekh. fiz. 2h, 845-85), May 1954 


Investigates the dependence of the coefficient of secondary electronic 
emission upon the energy of the primary electrons and upon the tem- 
perature of the target. Concludes that the transition of theoriun 
oxide from the inactivated state to the activiated slate is accompanied 
by a decrease in the coefficient of secondary emission, which fact 

does not substantiate the conclusion of Arizumi and Esaki (J. Phys. 

Soc. Jap. 0, i135, 4951). Thanks Acad. P. I. Lukirskiy, in whose 
laboratory the work was done. 


December 10, 1953 ° 
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AUTHORS : Konopleva, Re Fes Ryvkin; S. Mes Yaroshetski 


TITLE: {The Problem of the Trapping Cross Section of Holes in 
Germanium by Defects Formed by Gamma Irradiation /9 
oN 
PERIODICAL: Fizika tverdogo tela, 1960, Vol- 2, Now 4s PP 566-568 


TEXT: The trapping cross section of noles by defects formed by neutron 
bombardment gag found to d 5c Refs. 4-3). The trapping cross 
section for gamma 1 2 nt paper shows 
that this difference i assumption: fect formed by 
gann levels in the forbidden 
band. Th on with gamma 
trapping cross 
les was ca 0 preparation with an 
equivalent 
¢ method, notodiffusion, 
examination of the relaxation curves ctivity to 
lifetime. The mean value of the trapp as found to be 


3.6-107 on. This is close to the value obtained fo 
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The Problem of the Trapping Cross Se 


819h) 
ction 8/181/60/002/04/02/034 
B063 


of Holes in Germanium by Defects Formed BO02 


by Gamma Irradiation 


bombardment (30107! cm? in Ref. 1), 
4 Soviet, 1 American, and 2 British. 


There are 1 table and 7 references: 


ASSOCIATION: Leningradskiy fiziko-tekhniche skiy institut AN SSSR 
(Leningrad Physicotechnical Institute of the AS USSR) Xt 


SUBMITTED: October 14, 1959 ~ 
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The Influence of Adhesion Levels on the §/181 60/002/008/041/045 

Relaxation of Non-equilioriun Conductivity in B006/B063 

Germanium Irradiated With Gamma Rays 

K, - 4.510) om” 
ninimun, rises ‘linearly and quickly, and after having passed through a 
peak, it slowly drops. Kext, the results are discussed in detail and 
compared with theory. The curves int! = £(4/T) may be well represented in 

- tnree characteristic parts (I - drop, II - rise, IJI - almost saturation) 
(cf. Fig- 5). The position AE, of the recombination levels of these 


induced defects in the forbidden band are determined (Fig: 4) from the 
slope of the curves (part I, Fig. 2). The authors found that AE, = 0.2 ev 


(distance of the S-level from the conduction pand). The hole trapping 
cross section on the S-level at room temperature was determined to be 


in a wide temperature range. The curve starts in the 


5.5+107 cm. The position of the second level (HM) is determined by its 
distance from the valency band OE yi it was found that AEy = 0.24 ev. The 


values found for the speoond sample deviate but little from those of the 
first sample; the second sample had a somewhat lower resistivity. The 
numerical values are compiled in a table (p- 1976). The S-levels are 
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The Influence 


of Adhesion Levels on the , #420811 60/002/008/041/045 
Relaxation of Non-equilibrium Conductivity in BO06/3B063 : 


Germanium Irradiated With Gamma Rays 


recombination levels. 
assistance in the meas 
20 references; 


Finally, ; Borutayta for 
urements, 5 figures, ey 


1 table, and . 
7 Soviet, 8 US, 2 German, and 1 Duted. x 
ASSOCIATION: Fiziko-tekhnich 


eskiy institut AN SSSR Leningrad Institute 
i Of Physics and Technology of the As USSR, Leningrad) : 
SUBMITTED, 


February 20, 1960 


. =f ) ae ? 62210007-3" 
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"AUTHORS: Konovalenko, B. M.» Ryvkin, S- Mey yaroshetskiy, I. Des 
: eee Bogomazov ; L. P. Se 


on § miconductor Materials 


semiconductor Sh ——— 


a “QITLE: aces An Apparatus for studying the Effect of Gamma Radiation IG We 


PERIODICAL: Atomnaya energlys 19605 Yol. 9, No. 5» PP- 408 - 409 


- ) pext:; {In the present “Letter to the Editor", @ cobalt apparatus for 
the study of the effect of gamma rediation on the electrical proper- 
ties of semiconductors ig described. The apparatus was developed in 
1958 by, the Fiziko-tekhnicheskiy institut AN SSSR (Institute of Physics 
and mechnglog of the_AS USSR). The principal use of the apparatus is - 
in the production of defects that are constent in time. To obtain 
enough defects, fluxes of 10! om™2sec™ | are required. Fig.1 gives & 
schematic representation of the apparatus; Fig.2 shows the experimental 
.ghamber. Both are described in detail. The dose rate was measured at 
-@ifferent points of the chamber, anda some of the results are given in 
a Table. The highest dose rate of 128 r/sec was found at the center of 
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85566 
An tanrate for Studying the Effect of $/089 60/009/005/010/020 
Gamma Hadiation on Semiconductor BOO6/BO70 — 
Materials 


Cae Sue oc - 
the chamber flodry 10 mm above the floor it was only 72 r/sec; 20 mm 
above; {43 r/sec, ‘and 40 mm above, 22 r/sec (all values refer to the : 
center /of the chamber). There were no disturbances during the experi- | Py es 

“ment, the work was satisfactory in all respects. L. V. Maslova is : j 

thanked for help in measuring the field of gamma radiation. There are 

2 figuyes, 1 table, and 2 Soviet references. : 


o SUBMITPED: . . April 6, 1960 
es Legend to Fig.1: (Scheme of the 
apparatus: 1 - C6®0 standard 

source} activity: 400 g-equ.Ra; 

2 - irgn tank, 2.9 m high, filled 
completely with water. 


Bases 15% 0.6 n°; wall: thioxness: 

' 5 mmy 4 -. copper tube 125 mm wide 

“-. on thejinside; 5 - chamber with the sample. 
hee : : 

eae 

t 


Gard 2 
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r ' PN, e 
| Lite - Legend to Fig.2: 
: t Scheme of the sample chamber, 1 - measuring | oe 
vessel; 2 - cover; 3 ~ rubber ring; : 
5 4 - hermetically Closable Opening through 4 
which a cable (8) is introduced for the Yi: 


measurement. of the electrical parameters of 
the irradiated samples; 5 ~ two supports; 

6 - holder for the sample (7) made of 
asbestos cement; 9 - conical insert; 

10 - guide box. 
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G.AILO C1137, 1395) s/181/61/003/001/036/042 
G9 77 B102/B204 
AUTHORS: Ryvkin, S. M., Paritskiy, L..G., Khansevarov, R. Yu., and 
Yaroshetskiy, I. D. 
GG ee OE OP 5 
TITLE; Investigation of the kinetics of impurity photoconductivity 
for the purpose of determining the parameters of local 
levels 


PERIODICAL: Fizika tverdogo tela, v. 3, no. 1, 1961, 252-266 


TEXT: An investigation of impurity photoconductivity is not only of 
interest in principle, but is also of practical importance for studying 
the local electron states in the forbidden band and especially of its ye 


interaction with exciting radiation. Apart from an earlier paper by the 
authors, relaxation processes of impurity photoconductivity have hitherto 
not been investigated in detail; this was, however, the aim of the present 
voluminous paper. The authors set themselves the task of investigating 
theoretically the most important cases of photocurrent relaxation during 
excitation in the impurity region. The rules governing the kinetics of 
impurity photoconductivity have certain peculiar features as is shown 
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8/181/61/003/001/036/042 
Investigation of the kinetios ofse,. B102/B204 

here, due to which impurity. photoconductivity relaxation differs 

essentially from that of intrinsio photoconductivity. An exact analysia 

of these rules shows that an experimental investigation of the kinetics v 

of impurity photoconductivity may serve the purpose of determining a 
various parameters of impurity centers a5, @.g., the photon capture cross x 
section, the trapping cross seotion for free carriers, ag well as the 

energy position of the impurity level in the forbidden band, the 

concentration of centers and the degree of their completion. In part 1 

of this paper, the most important rules of the kinetics of impurity 
photocondusctivity in the excitation of carriers for one type of local 

centers are dealt with. This is done on the basis of an example of a 
semiconductor, in whose forbidden band there is a sort of local level 

with concentration M; these levels are assumed to be in the upper half of 

the band, so that they are in heat exchange with the conduction band. 
This semiconductor is irradiated with monochromatio light of such a 
wavelength that only electrons pass from the local levels onto the 
conduction band, and that monopolar impurity photoconductivity occurs. 
The equation of motion (13) dAn/dt = (m,- Mn)qJ - YOn(N Him +n + Mn) 
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M-level. for’a: photon; m= my- Am is. the electron concentration on the as 

Level M3 7.48 the recombination coefficient; J is the light intensity; i °°. 

; Neng + An.is the electron concentration in the. conduction band; no is the ! oa 
dark ‘concentration ‘of the electrons; Noy is the: effective state density 

in the: conduction bandy-and “Am =» An. The solution in the case of 


exoitation by. square Light pulses da, for the case of growth. (switching 
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: ren ‘conditions and ton different. apeodal cases, “ana aeinusiicne are | 
[."; derived for the relaxation times. ehe dependence of relaxation’ times on 
cous Light intensity is investigated, and ‘explicit forquias. are derived, for Qe : 
pee In part 2 of this paper, ‘the’ effect of a constant exposure in the impurity 
Pos region — upon the kinetics. a sett, Sa aaa: ts. ce ene 
(fe 3) oan a: the form: %- 


fy 


G tems 14) 48) —thn x es 
XM 7M my" ny oo, + An + Slo alo eat), 2. je 


‘ 
Shiieny 


oid - ‘. a es AE A 
here J ‘Te “Le: “the | Antensity of sonatant: exposure, AJ the amplitude of the” 


‘Square | Light pulse, and ny. the steady carrier concentration in. the 
ae band. The: solutions (growth, drop’ steady) have fae form 


*alitat “ag ‘An, a Bn, cern #/5, )s and - 
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te obtained. Te ae 3 ‘of. hes. paper, “the” “effect. of constant exposure ; 
within the region of intrinsic absorption upon the relaxation of impurity | ae 
photoconduotivity is investigated.. This is done on the basis of a simple. ok 
example of "absolute adhesion levels" (levels for which the trapping cross 
sections for. carriers of one kind vanish) for short-wave exposure of 7 
- dntensity:I, “which conveys: electrons from the valence band into the 

. Conduction band; electron-hole recombination was carried out over the 

*-level S. Here, the most simple case of monopolar electronic intrinsic - De MG 
photoconductivity in linear recombination of free electrons is go 
‘investigated. The kinetics: of. the electron wrens tione is described by ai} 
the. eae a A : 7 ae we <a i 
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oy bn exp (nf) — ex (rt), 


= 
: “ash ee | 


= fe . “The ‘course of the Coatanklion. curves is digoweued: in detai2,.” The authors 


~othank Yu. A. Zibuts for help in calculations. There are 11 figures and 8. 
references: 2 ‘Soviet- bloo and 3 non- ~Soviet-bloo. 


: SgOCTARION:. Leningradskiy fiziko- “teehnieneskiy. ietdtat’ AN SSSR imeni ‘ oe 


“| akad. A, F. Ioffe (Leningrad Institute of Physics and - 
i secheutogs of. the AS USSR imeni Academician A. F. Ioffe) 
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only 
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In neutron-ir- 
ee from clectrons 
the presence of 
and the level was partly oc 
ics of. such specimens were 
They were analogous to those ob- 
Chuyenkov for the low-temperature 
Altogether, three specimens were examin- 
entration of shallow radiation levels of 
of Pa 1.1013 cm-3, T-n and 


ng @ resistivity of 2 ohm-em; aftar neutron 


n-type and p-type specimens having a resistiy- 
were measured for comparison. The 
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values of the critical field strength (1) and of the breekdown field 
.* strength (2) for these two specimens are listed in columns (3) and (4) of 3 
-./. the table. The authors thank T. V.Mashovets and N. A. Vitovekiy for having a 
o~'* prepared the gamma-irradiated specimens, as well as S. R. Novikov and R. F. . 
““ Konoplevaya for the neutron-irradiated specimens. There are 2 figures, 1 
m °°. table, and 11 references: 5 Soviet-bloc and 6 non-Soviet-bloc. The most 
'..) pecent. reference to an English-languege publication reads as follows: 
_ 1; McWhorter, R. Rediker, Proc. IRE, 47, 1207, 1959. 
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AUTHORS : Ryvkin, S. Mey Khansevarov, R. Yue, and Yaroshetskiy, I. D. 
TITLE: Impurity photoconductivity with gamma-irradiated germaniun 
‘PERIODICAL: Fizika tverdogo tela, v- 3, no- 10, 1961, 3211 - 3219 


TEXT; Gamma irradiation of n-type germanium gives rise to an appreciable 
impurity photoconductivity which exceeds that in nonirradiated germanium 
by some orders of magnitude. ‘It was examined in n-type germanium 


specimens (g = 20 - 30 ohm-cm irradiated with ¢0°9 -quanta. Since 
irradiation took place at ~10°C, the radiation defects were stable at 

room temperature. The experimental setup is shown in Fig. 1. The 

specimen was placed in a cryostat with KBr-window. All measurements were 
made at y.100°K. Parasitic light was eliminated by a set of filters. The 
gamma-induced defects in n-type Ge form four levels in the forbidden band 
which are 0.02, 0.11 and 0.26 ev above the edge of the valence band and 

0.2 ev below the bottom of the conduction band. The Fermi level was con- 
siderably above the level at 0.2 ev throughout the temperature range in- 
volved. The typical dependence of this photoconductivity on the energy X 
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of incident quanta is presented in Fig. 3, The relaxation of unipolar 
impurity photoconductivity was also examined. In these experiments, the 
light frequency was chosen such that electron transitions occurred only 
from the 0.2-ev level. Growth and decay curves of photoconductivity, when, 
respectively, switching the light on and off, are "asymmetric" and do not 
obey the exponential law. The experimental results may be explained by 
calculations of S. M. Ryvkin et al. (FIT, III, no. 1; 1961). Quenching 
was observed in all n-type specimens when {irradiating simultaneously by 
light corresponding to the self-absorption band and the impurity band. 
Pig. 5 presents typical curves of quenching spectra. The complicated 
character, the great variety of relaxation curves, and of spectral proper- 
ties of quenching are due to the superposition of two concurring processes, 
namely, of quenching and of the impurity photoelectric effect. The shape 
of the spectral distribution curve, while depending on the ratio between 
the two light intensities depends on the experimental conditions and is 
not characteristic of the examined material. Conclusions: The radiation 
defects forming as a result of gamma irradiation of germanium gives rise 
to an impurity photoconductivity reaching as far as 6 microns. The posi- 
tion of the two independent radiation defect levels agrees with results } 
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earlier found from the measurement of the Hall constant and from the 
kinetics of intrinsic photoconduction. Quenching resulting from the com-— 
bined aotion of light corresponding to the self-absorption and impurity 
bends results in the trapping of minority carriers. There are 7 figures, 
1 table, and 16 references: 68 Soviet and 8 non-Soviet. The three most 
recent references to English-language publications read as follows: 

R. Newman, W. W. Tyler, Sol. State Phys. Acad. Press., 8, 1959} 

Z. Johnson a. H. Levinstein. Phys. Rev., 117, no. 5, 1191, 1960; 

R. Newman, H. H. Woodbury a. W. W. Tyler. Phys. Rev., 102, 613, 1956. 
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Pig. 1. Experimental arrangement. 


Legend: 0 - sauple, 3,9 5¢ mirrors, @ - set of filters, S, - Nernst 
; 9&9 5 : 

light source, S, ~- white light source, G - filter for varying light 

intensity, YWll-2 (UIPP-2) d-c amplifier, M - electromagnetic shutter, 


3H0-1 (ENO~1) oscilloscope, CD - synchronous detection, {I-09 (EPP-09) 
recorder, K - calibrator. | 


Fig. 3. Spectral distribution of impurity photoconductivity. Curves were 
taken for,.an equal number of inoident quanta. The dashed section of the 
curve of Fig. 3a is reproduced in Fig. 36 on a larger scale, 

Bs . 


Pig. 5. Spectral distribution of quenching. Curves were taken for an 
equal number of incident quanta. 161)s7(2),7(3), 
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concentration in the conduction band at low temperatures, when all defect 
levels ave filled up and all donor levels are completely lonized (section I 
in Fig. 1). At high temperatures, when the upper defect levels are 
completely donized, ny is the electron concentration (section II in - 


Fig, 1). M was also determined from the activation energy of the upper 
levels and the carrier concentration of the linear part of II, using the 


relation n-n, = YMN exp(- OE,,/2kT). N. was calculated for the effective 


mass mr = 0.25 mo For several different specimens, the following resulivs 
2 z 
y) 


were obtained: N, was (2.08 -2.26)+10'? nea Ml was (1.65 - 2.03)10on” ; 


Mo was (4.25 - 5.2)°10'4 om”, 1 was 3.9 - 462, AB, 0.20 - 0.23 ev, and 


the radiation defect formation. cross section was 1.45-1.55 barn; it was 
calculated from o = M/JNq o g - electron flux density, Ny, - number of Ge 


atoms per con: Electrons with ~25 Mev were found to produce defects witt 
the following levels: E,-0. 24 ev, E702 36 av, E+0.25 ev and E+0, 11 ev, 


There are 3 figures: 2 tables, and 7 references: 3 Soviet and 4 non- 
Soviet. The three references to English-language publications read as 
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4 large number of n- and p-type specimens was investigated. N-type germanium 

{was doped with antimony and had a donor concentration between 210}? to 8-105 

fh emnds 3 P-type geimanium was doped with gallium and had an acceptor pr pgntae dab pict 

. between 1012 ¢o 1015 cm3. The source was CoO ata dosage of 2¢10" Iev/cm@esec 
‘and temperature of 10C. The work was aimed at clarifying the saturation of ir-.. ee 


‘ 
ABSTRACT: In the latest stage of research on the aubject, dating back to 1959, | 


‘radiated specimens which occurs after polarity reversal, whereby further exposure 

to rediation, however prolonged, no longer affects the Blope of the thermal de- 

_ pendence of carrier concentration. The latter remains equal to the activation pees 
energy. While the saturation ‘Process is evident up to very high concentrations. ee 
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a hor radiation defects, 78 gubetantiauly different situation is ‘obtained in mono~ 
‘polar amealing of interstitial atans, ultimately leading to a variety of limiting 
ae of specimens exposed to gamna radiation. A bipolar annealing effect oc- 
~ jeurring during the irradiation precess is considered respemsible for the drop in 
_jthe defect-formatian rate with increased dosage’ of radiation. Both monopolar and - 
‘ (bipolar annealing effects were. ‘found above roan temperature, "The authors are. 
Andebted to 8. R. Novikov for interesting discussions." (Orig. art. has: 9 figures 
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AUTHOR : Gerasimov, A. B.; Konovalenko, B. M.; Yaroshetski ee DoF 
Barkalaya, A. A. io 


\ 


ete 9 . iy 
“PITLE: Impurity photoconductivity produced in germanium by gammar 
ray irradiation v ) 


| SOURCE: Fizika tverdogo tela, v.- 6, no. 10, 1964, 3166-3168 
\ 


TOPIC TAGS: gamma irradiation, photoconductivity, germanium, for- 
bidden band, line sp2ctrum, carrier density, impurity conductivity 


ABSTRACT: This is a continuation of earlier research in which one 

of the authors participated (S. mM. Ry*vkin, R. Yu. Khansevarov, I. D- 
Yaroshetskiy, FTT v. 3, 211, 1961), using a larger y-ray flux in 
order to observe a more extensive Line spectrum in the forbidden band 
In thie case az and p-type germanium with initial carrter densities n® 
= (2--6) x 1013 and Pp = (0.6--2) x 1013 cm73 were used. The sample 
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vays from. Co?*-at=a: : 
dbed- elsewhere (B- 1 S. M. 
‘Ry*vxin, I. D. Yaroshetskiy, and Tix. P's Bogomazov, Atoninaya energiya 
v. 9, 408, 1960). The results are illustrated in Fig. 1 of the 
enclosure. The spectral curves disclose a large number of bends and 
ledges, pointing to a complicated spectrum of the local levels in 
the forbidden band. Measurements of all the investigated samples 
indicate the presence of the following energy levels: E, * 0.52, 

Ey + 0.48, Ey, + 0.43, E, + 0.41, E, + 0.37, E, + 0.33, gE, + 0.31, 
and Ey + 0.27. This spectrum coincides fully with the spectrum of 
the local levels produced in the central part of the forbidden band 
when germanium is irradiated with fast neutrons, to which the levels 
with energies E,, + 0.31 and BE, + 0.43 eV, which are symmetrical re- 
lative to the center of the forbidden band, are added. It is fur- 
ther concluded that the various levels introduced by {impur~ 

ities in the central part of the forbidden band are not due to any 
clustering of the point defects with the atoms of the doping impur- 
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ORG: Physicotechnical Institute im. I. F. Ioffe, Academy of Sciences SSSR (Fiziko- 
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TITLE: Laser induced damage in transparent dielectric 
SOURCE: AN SSSR. Doklady, v. 169, no. 5, 1966, 1041-1043 


TOPIC TAGS: laser trreed=tthempeyp<uaiesiaiainmge,- glass, dielectric, alkali halide, 
crystal ; : 
ipo oe ees “4 oan 
ABSTRACT: Damage/jnduced, by standard an%giant-pulee lasers jn a broad class o-" 
materials (alkali aliaev ingle ndard snfptentepul glasses) was invests gated ford 
“experimentally. y Plane cyacks were observed in: polymethyl methacr; Lave}] (PMMK) under 
gtandard-pulse radiation\Way a 45° angle with respect to the laser beam axis end at 
random with respect to the crack rotation plane around the same axis. A large 
number of isolated cracks\was observed at superthreshold energies. A 20-j beam 
focused at f = 6 cm caused tail-end damage in glasses. The same pulse caused total 
destruction along the cleavage planes in alkali-halide crystals at energies slightly 
abqve threshold. In each inetance, damage wos observed when a giant-pulse beam was 
poauses on the inside of specimens. In single crystals the damage occurred along 
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all three cleavage planes; in the case of PMMK it had the form of an extended cone 
consisting of small individual cracks (of the order of 0.1—0.5 mn); in glasses, 
filiform damage sppeared sharply with the thickening at the focus. 


position, temperature, and the focal length on the nature and extent of the damaged 
. region were investigated. The experimental data indicate a strong dependence of 
the nature and extent of damage on the test material and the operating (peak or ia 
total energy) conditions. The damage in each spot occurred independently and was 
caused by beams of a small critical density. The most probable damage mechanism, | 


is thought to be the coherent hypersonic phonons generated as the result of 
_ stimlated Brillouin scattering. The. thermal explosion accompanying damage due to 
hypersonic phnons in the case of strong optical absorption is suggested as a 
secondary mechanism. The experiments showed that the thermal explosion occurred | 
basically near the focus and that its role varied with materials and energy density. | 
Crack formation occurred during a period not exceeding the pulse duration (for 
% giant pulse laser 10~%sec), the damage taking place first at the focus and traveling 
~Packwards. Damage induced by powerful laser beams can be used as a method of . 
“comparing the bulk and surface atrength of a material. Orig. art. has: 2 figures 
and 1 formla. |. \s [yk] 
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TITLE: Breakdown of transparent dielectrics by intense laser Yeas 
SOURCE: Zh eksper iteor fiz, v. 50, no. 5, 1966, 1187-1201 
TOPIC TAGS: dielectric brenkdown, laser effect, laser radiation, phonon interaction 


ABSTRACT: ‘The transparent dielectrics investigated were alkali-halide single crys- 
tals (Lif, NaCl, CsI, KBr, KI,rand others), polymers (polymethyl methac lateland 
olystyrene), and glasses (K3/bilicate mlass-and fused quartz. Rubyjsand neodymium 
lasers generating 1.79 and 1.3/ ev. photons, respectively, were used at first, but when 
4t was found that the breakdown was qualitatively the same for polarized (ruby) and 
unpolarized (neodymium) radiation, only the latter was used, since it could operate 
jn both the ordinary (20 J) and giant-pulse (2 J) modes. The diagram of the experi- 
ment is given in Fig. 1. The samples were parallelepipeds with polished faces of 
varying lengths and cross sections. Tue character of the breakdown was examined 
under a microscope and its size measured with a horizontal comparator. The laser- 
{induced breakdown begins in locations exposed to high light-flux intensity and spread 
to lower-intensity regions. In the case of focused beams, no destruction occurs be- 
hind the focal point. The breakdown occurs in very short time intervals, shorter t 
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Fig. 1. Diagram of experiment. 1 - : 
Totally reflecting mirror or rotating ! 
prism, 2 - ruby or neodymium rod, 3 - —' 
partially reflecting mirror or plane- es 
parallel plate, 4 - light filter, 5- 1.4 
plane parallel-plete, 6,10,14 - neutral | gp — | 
filters, 12 - tested sample, 7,11,13 - ‘'- --:-" 
lenses, 8,15 -photodiodes, 9,16 - oscilloscopes. 


the length of the light pulse, and develops independently at various points of the 
solid. Estimates of stresses caused by the hypersonic wave due to the laser beam in- 
dicate that local effects play a substantial role in the breakdown process. In the 
case of an ordinary laser pulse, the breakdown mechanism is governed by the peak 
power, whereas in the case of a giant pulse the decisive factor is the total energy. 
The cause of the breakdown is shown to be connected with the action of coherent 
acoustic phonons generated in the course of a stimulated Brillouin scattering, 
thermal effects being secondary. Study of the breakdown makes possible compari 
son of volume and surface strengths of the material and can be used to evaluate the 
time of phonon coherence loss, which is found to be of the order of 6 psec for poly- 
methyl methacrylate. ‘The authors thank B. P. Konstantinov for continuous interest ae 
and valuable discussions, and A.M. Prokhorov, P. P. Pashinin, A. V. Prokhindeyev, 
N. Filimonova adimirova, GM. Malyshev, F. F. Vitman, V. P. 2 and G. 
Malygin for help with the experiments and for, discussions. Orig. art. has: 10 fig- 
pres and 11 formulae. 18/ ee “eps ce 
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lines characterized by g factors close to 2.002 and small-width (l-and 3 Oe between ,je-- 
maximum-slope points for PMMA and PS, respectively). The Curie law is satisfied for : 
the EPR signals from PMMA, but not PS. The observed paramagnetic centers have a con- | 
centration estimated at.~ 4 x 1015 cmz3. and are quite gtable, Ne gifference was seen| |. 
between the effect of the a neodymium laser, or. betweeg oydinary and giant oe ye 
pulses. The paramagnetic centers appeared only,in the presence of cracks produced: in-}-: 
the material by the laser radiation. In view of some unusual. features of the ob- 
served paramagnetic centers (absence of macroradicals and absence of hyperfine struc- 
' ture), it is difficult to draw definite conclusions concerning their nature, but it 
is suggested that they may be the results of the decomposition of the polymers under 
°| the influence of the laser beam. The differences between the centers: of PMMA and PS 
‘| may be caused either by differences in the centers themselves, or by differences in 
their local concentration. Orig. art. has: .3 figures. ; {o2] 
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TITLE: Destruction of LiF {single crystals by laser radiation _ ‘es 
Cord — ie 


w 


4 vv 
SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2668-2671 


TOPIC TAGS: lithium fluoride, laser radiation, laser effect, crystal defect, crystal |. 
‘dislocation phenomenon, laser r and d 


ABSTRACT: This is a continuation of earlier studies of damage to transparent die- 
lectrics by laser radiation (ZhETF y. 50, 1187, 1966), where principal attention was 
paid to amorphous substances. The present article deals with the effect of the ener- 
&y contained in the laser pulse on the general evolution of damage to single-crystal 
LiF and describes the dislocation structure in the Cleavage surfaces. the experi-~ ‘ 
mental procedure ig similar to that described in the earlier paper. A pulsed ; 
neodymium glass laser was used, with the light beam directed always along 

the (001) Crystal axis. Damage occurred at pulsed energy density exceeding 100 s/en2| 
corresponding to ~ 0.2 x 10 W/em?. At this threshold value, damage usually started 
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-- | AUTHOR: Likhachev, V. A.; Ryvkin, S. M.; Salmanov, V..M.5 Yaroshetskiy, I. D. + |- 


-. | orc: . Physicotechnical Institute im. A. F. Ioffe, AN SSSR; Leningrad (Fiziko- 
‘|: tekhnicheskiy institut AN SSSR) 


nee ; TITLE: Fatigue under optical damage to transparent dielectrics 
“| goURCE: Fizika tverdogo tela, v. 8, no. 11, 1966, 3432-3434 


ic material, polymethylmethacrylate » poly- 
crack propagation 


ABSTRACT: This is a continuation o 50, 27595, 1966), and con- 
tains more detailed information on i ng optical destruction «= 
of transparent bodies in polymers yrene). The ex- 
perimental procedure was the same oS in Tne radiation 

-‘gouree was. a neodymium laser operating in the ordinary- The tests con- 
sisted of determining the influence of energy on the 
for the first visible crack in the material. to appear, 
of the damaged region with changing number of pulses. 
the two tests has shown that the true threshold of op 

° one-third as high as expected from an analysis of result 

| single irradiation. An investigation was made of the nature of th 

changes due to the fatigue occurring at pulse energies lower than critic 


: 
$ 
i 
7 


ANTE Hae RRS wee PTR 


APPROVED FOR RELEASE: 09/01/2001 


CIA-RDP86-00513R001962210007-3" _ 


| “BPPROVED FOR RELEASE: 09/01/2001 CIA-RDP86 


weitny basic hes | 


-00513R001962210007-3 


TSE 


f= 


ACC NR: AP6037017 
to start visible damage by a single pulse), and also the influence of such factors. | 
s:the temperature and the healing time between successive pulses. Experiment has 
20wn that’ neither the temperature (from 20 to 100C) nor an increase in the pause i 
etween irraditions (from 3 to 70 minutes) exert any influence whatever on the damage! 
hreshold. This is taken as evidence that the changes introduced in the material \ 
:-energies below critical are microscopic cracks which gradually grow upon repeated 
trradiation to sizes visible with the unaided eye. Favoring this deduction are the 
“absence of healing of visible cracks in poliymethylmethacrylate up to the temperature 
of complete softening, and the increase in the visible cracks upon repeated irradia- 
tion. It is thus concluded that fatigue effects must se taken into account in stu-. 
dies of damage to transparent materials by laser beams. ‘The authors thank I. A. . 
Kodaneva for help with the experiments. Orig. art. has; 2 figures and 1 table. 
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TITLE; Kinetics of formation and healing of damage produced in Lithium- fluoride 
single crystals by a laser beam . 


SOURCE: Fizika tverdogo tela, v. 8, no. 12, 1966, 3595-3601 


TOPIC TAGS: laser effect, semiconductor laser, semiconductor single crystal, crystal | 
lattice dislocation, «zing C0rtse PROPAEZ T7100) 
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ABSTRACT: This is a continuation of earlier work (ZhETF v. 50, 1187, 1966 and else- 
where), where it was shown that a laser beam produces cracks in alkali-~halide crys- 
tals although no detailed description was given of the nature of the cracks), To de- 
termine this structure and to explain the mechanism whereby the damage is initiated, 
the authors investigated LiF single crystals measuring 20 x 20 x 20 mm cleaved along 
: the cleavage planes. A neodymium laser operating in the spiked mode was used. The 
beam focusing procedure ‘was the same as in the earlier work, the damage was: examined 
under’a microscope, and the dislocation structurewas revealed by selective etching. 
Besides confirming the earlier results, the present tests _ demonstrated that the 
damage produced by the laser pulse consists of a main crack in the cleavage plane 
(001) normal to the beam, and dislocation slip along directions forming a rosette-like 
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. pattern, the occurrence of which can be interpreted by asswaing 4 suitadle combina- 

: tion of thermal and elastic stresses produced in the crystal by the passage of the 

; laser beam and hypersonic oscillations accompanying it. Annealing the crystal after 

‘ the damage, either in air or in the oven, led to healing of the cracks characterized 

' by a unique structure of the front of the annealed resette. “hile the causes of this 
: healing are not clear, they definitely can be ascribed to transport of matter via the 
| gas phase, as proposed in a number of papers, The authors thank S. M..Ryvkin for 

i continuing interest and a discussion of the results. Orig. art. has: 5 figures.[02] 
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Improving planning of industrial power supply. Prom. energ. 13 no.7?- 
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Yaroshev, D.M., Candidate of Technical Sciences 

nian On ee, 

Problemy kompleksnoy mekhanizatsii 1 energeticheskly metod (Problems in Canmplex 
Mechanization and The Power Method) Moscow, Gosstroyizdat, 1958. 119 Pp. © 
7,000 copies printed. ; 


Scientific Ea.: Voynik, O.M., Dngineer; Eds. of Publishing House: Begak, B.A. 
and Udod, V.Ya.; Tech. Eds»: Guseva, 5.S. and Borovnev, N.K. 


PURPOSE: ‘The book is intended for engineers and technicians working in the 
puilding industry. 


COVERAGE: The book describes the fundamentals and practical applications of 
a new method of studying mechanized processes in the pbuilding industry. 
The author explains how the power indices of individual machines are reduced 
- to indices common to the whole machine group. He shows how laws governing ~ 
construction processes are determined and gives solutions for various practical 
problems in complex mechanization. Tne author states that this new method has 
‘been employed repeatedly and successfully in practice by Profeesor v.A. Kirpichev, 
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Problems in Camplex Mechanization (Cont.) 1010 


Academician N.I. Gersevanov, and others. The present work is based on an 
enalysis of technico-econamic indices of construction machines as published 
by VNIOMS There are 5 Soviet references. 


TABLE OF CONTENTS: 


Tntreduction 


Ch. 1. Theoretical Principles of Campiex Mechanization in Construction 
Work 
1. Power method of analyzing mechenized construction processes 
2, Consumption of energy by putlding materials (minimum energy 


required to process unit weight of material) 

3. Efficiency of energy sources 

4. Interrelation of basic technical dndices of mechanized 
processes 

5. Nomograms for mechanized construction processes 


6. Productive capacity of machines in mechanized processes 
Ts Oraanization of mechanized construction processes and 
their power indices 
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Problems in Complex Mechanization (Cont.) 1010 


on. 2. Methods of Determining Power Indices 19 
1. Diagrams of the interaction between the working member of 
the machine and the. material being processed 19 
2, Interaction between grader blade anf soil 20 
3, Interaction between roller and compacted material 21 
i, Power indices of machines 26 
Ch. 3. Complex Mechanization of Individual Types of Work 31 
1. Complex mechanization of earth work 31 
2. Complex mechanization of building the road bed 39 
3, Canplex mechanization of transport and handling 
-* gperations 53 
4, Complex mechanization of other types of construction work 69 
- Gh. 4. Exsmples of Applying the Power Method 83 
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Selection of machine groups 

Analysis of mechanized processes 

Power analysis of production data 

Analysis of design changes in machinery 

Productive capacity of machine groups during erection 

of various structures 

Establishing efficient use of machines and machine groups 


Establishing values for verious technical indices 


Comparative evaluation of machines 


Solution of Problems of Camplex Mechanization in 
Individual Cycles of Construction Processes 


Equasion of the process 

Energy consumption by stone as a function of its 
initial and final dimensions 

Laws govering the performance of transport machinery 
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B.A., reds; ZIMIN, P.A., red.; TABUNINA, H.A,, red.izd-va; 
OSENKO, L,M., tekhn.red. 


[Manual on accident prevention and industrial sanitation during 
construction snd repair operations] Spravochnoe posoble po tekhnike 
bezopasnosti 1 promsanitarii pri proisvodstve atroite1'no-montash- 
nykh ravot, Pod red. G,A.Rakitina. Moskva, Gos.izd-vo lit-ry po 
stroit., arkhit, 1 stroit.materielan, 1961. 359 p. 

(MIRA 1424) 
1. Akeademiya stroitel'stva i arkhitektury SSSR, Institut orgeni- 
gateii, mekhanivateii 1 tekhnicheskoy pomoshch’ stroitel'stvu. 

(Construction industry--Hygienic aspects) 
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[Problems in overall mechanization and the power method] 
Problemy kompleksnoi mekhanizatsii 1 energeticheskii ne- 
tod. Izd.2., perer. i dop. Moskva, Stroiizdat, 1964. 
185 p. (MIRA 17:5) 
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yastnik yorerologid i derratolotii (.nlletin of Venerolocy ermiboloys ), 
[fe L, danuary—februars 195k, (ridmps), Loscoy. 
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YAROSHRVA, A.A.,kandidat meditsinskikh nauk. 

PR ELET LET RF ESTE. 
Fatal hemorrhages from the aorta and large vessels in cases of 
foreign bodies in the esophagus. Vest. oto-rin. 18 no.1:55-57 Ja-F 
156. (MURA 9:6) 


1. Is kafeiry patologicheskoy anatonit (sav.-prof. Sh.I. Krinitekiy) 
Ros tovakogo-na-Donu meditsinskogo inetituta. 
(BSOPHAGUS, foreign bodies 
causing fatal hemorrh. from aorta & large vessels) 
(AORTA, hemorrh. 
caused by foreign bodies of esophagus ) 
(HEMORRHAGE 
aorta & large vessels, caused by foreign body of esophagus) 
(FOREIGN BODIES 


esophagus, causing fatal hemorrh. from aorta & large vessels) 
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